




I. I NO I V I DUAL RANK I NG BY CoMM I TTEE MEMBER 

A. WEIGHTING FACloR EVALUATION 

3.0 COMMUNITY/SOCIAL 

�~
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WEIGHTING PERCENTAGE 
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L____________________ ______________ _ _________________ , ______________________ _ 

A. POL IT I CAL I I I I 
SUBDIVISION 
JURISDIC1 JON 

8. COUNTY CONTROL 

C. FLOOD CONTRoL/ 
DRAINAGE DISTRICT 

D. CORP OF ENGINEERS 
COIHIWL 

E. TEXAS WATER 
COMMISSION REQM'TS 

F. BRA lOS RIVER AUTH. 

I 

I I . 

. ) I I JI I ------- -------,------ ----- ------- ------- ------- ----_._---j ___ ::"'-':' ___ �J�~�:�:� . �_�:�'�~�L�'�:�J�_�:�'�t�:�:�_� �~�'�_�L�'� _L::J 
G. GALVESTON COUNTY 

WATER AUTHORITY 



I. INDIVIDUAL RANKING BY COMMITTEE MEMBER 

A. WEIGHTING FACTOR EVALUATION 

4.0 PHASING 

r----------------------------------··--------------------------·-----r------·-1 
I .IE I GfiT I ~IG PERCENl AGE I 

rcR~T~R~~-DESCR~PT~;~-I-R~T~R-l-R~T~R-l-R~T~R-)-R~TER-!-R~TER-l-R~T~R-~R~T~R- W~~~:~~~GI I~ (PHASING) NO.1 NO.2 NO.3 NO.4 NO.5 NO.6 NO. 7 r~ACTOR I L__________________ -______ ----- ------ ------ ------- ------ ------ ---------

A. AVAILABILITV TO I I 
MEET DEMANDS I 

B. EXPANSION 
CAPABI LI Tl ES 

C. AVAILABILITY TO 
MEET HGCSD PLAN 

D. CDMPATABILITY 
WITH Rr.W WATER 
AVAILABILITV 

E. FLEXIBILITY TO 
MEET FUTUflE DEMANDS 
OUTSIDE SERVICE 
AREA I 

1
------

TOTAL II.) 100 
------_._-_._------------ -------

100 I 100 
_______ 1.. __ . ______ _ 

100 100 J 100 1· 100 
------- ------- -------

100 



I. INDIVIDUAL RANKING BY COMMITTEE MEMBER 

A. WEIGHTING FACTOR EVALUATION 

5.0 FINANCIAL 

r---------------------------------------------------------·--------------------,---------1 
WEIGHTING PERCENTAGE 

tc~I~~~f~:~~~~~:p~ID~-I-~~~E7-1-~'~I-::;';-I:::;'~::n::-T--::;,;-J-::~;-I";:~::!;, ,:-:;;;;-~;:;;;":;--I-------,----___r-------I ------(--------1-------1-------1- -----I 

B. PHASE I - ANNUAL 
COST 

C. PHASE I I - PRESENT 
WORTH (1988) $ 

D. PHASE I I ANNUAL 
COST 

E. PHASE I I I - PRESENT 
WORTH (1988) $ 

F. PHASE I 1 I - ANNUAL 
COST 

G. PHASE IV - PRESENT 
WORTH ( 1908)$ 

H. PHASE IV - ANNUAL 
COST 

------

TOTAL: (I.) 100 112)0 100 

______ 1 ______ _ 

I I I I 

--~::.--+--~::-- ---~::--r·-~::--f--~::----l _______ _____ I ______ ~ _____ J _____________ J 



I . I ND I V I DUAL RANK I I\JG BY COMM ITTEE MEMBER 

B. INDIVIDUAL RANKING OF SOUTHWEST CONVEYANCE SYSTEM 

1.0 TECHNICAL 

_ r---------------------------------------------------------------------------~ 

~OMM~TT==-~=~~=~-~~~ER NO. 1 I 

I 
I HJDIVIDUAL SITE RATING: S.W. CONVEYANCE SYSTEM I 

CR ITER I A DESCR I PTI ON ~-------T-------T------- -------i-----T-----,----------i 

L~EC~~~~~~_) ---------t---~---t----~---t----=--- ---~~-t--~~-_t---=--t------I 
A. AVAILABLE LAND I I I I I I I 

i I I I 
B. AVAILABLE/QUALITY I I I I I I 

RAW WATER I I I I 
I I I I I I 

I I I I I 
I I I I 

C. TREATMENT PLANT 
ACCESS 

D. UTILITY ACCESS I I I I I I I I I I I I 

:: ::::::::ICAL I I I I I I 
G. TERMINATION STORAGE ,I I I I I 

I I I I 
H. SLUDGE DISPOSAL I I i I I 

I I I I ! I 
I I I I I I I 
I I I I L I I ______________________ 1 _______ 1 _______ 1 ________ 1_______ -----~-- ~ 

I. OPER,:'T I Dr\lS/ 
MAINTENANCE 

*MAXIMUM 100 POINTS WITH 100 POINTS BEING MOST FAVORABLE. 



I. INDIVIDUAL RANKING BY COMMITTEE MEMBER 

B. INDIVIDUAL RANKING OF SOUTHWEST CONVEYANCE SYSTEM 

2.0 ENVIRONMENTAL 

~
---------------------------.-----------------------------------------------1 

COMMITT~E MEMBER: RATER NO. 1 I 
------------------T-------------------------------------------------1 

_ I I INDIVIDUAL SITE RATING: S.W. CONVEYANCE SYSTEM I 
I Ci'l I TER I A D~SCR I PT I ON ~--------T-------,------T------T------T------,------i 

l~~~~~~~:~~~~=~-----+---~---t---~---+----~---+---~~--t--~~--t---=--+------~ 
I I I I I I I 

A. FLOOD PLAIN I I I I I I I 

B. WETLANDS 

C. AIR QUALITY 

D. PLANT WASTE BY
PRODUCT DISPOSAL 

E. NOISE 

I I I I I I I 
I I I I I I I 

I II I I ! 
I I I 

I I I I I 
I I I I I 

I I I I 
I I 
I I 

I I 
I I I I I 
I I I I 

F. OPERATIONAL I 1·1 I 
PROCEDURES (PLANT) I I 

____________________ J _______ l _______ l __ . _______ l _____ l _____ l _____ l _______ J 

*MAXIMUM 100 POINTS WITH 100 POINTS BEING MOST FAVORABLE. 



I . I ND I V 1 DUAL RANk I NG BY CDl1M I TTEE MEMBER 

B. INDIVIDUAL RANKING OF SOiJTHWEST CONVEYANCE SYSTEM 

3.0 COMMUNITY/SOCIAL 

,-------------------------_._--------------------------------------
~OMMITTEE MEMBER: RATER NO. 1 

I 
-------------------T---~~~~~~~~~~-~~~~~~~~~~;-~~CO~~EYA~CE-SY~TE~-----

CRITERIA DESCRIPTION ~------T------~-----·---T------T------,-----=r-----. 

~~::::~~~:::=~~-t--~---t---=--tl----:---+---~~--t-I -~~--t---=- 1------
SUBDIVISION I I I I 
JURISDICTION I I I I 

I I I 
B. COUNTY CONTROL I I 

I I 
C. FLOOD CONTROL I I 

DRAINAGE DISTRICT II 

D. CORP OF ENGINEERS 
CONTROL 

E. TEXAS WATER 
COMMISSION REQM'TS 

F. BRAZOS RIVER AUTH. 

I 
I 
I 
I 
i 

I 
I 

G. GALVESTON COUNTY 
WATER AUTHORITY 

I I I I I I 
I I i I I I 

I I I I I i I 
I I I I I 

I 1 I I I I 
I I I I I I _____________________ ~_______ _ ______ l _______ l ______ l ______ L ______ l ________ J 

- ~MAXIMUM 100 POINTS WITH 100 POINTS BEING MOST FAVORABLE. 



I. INDIVIDUAL RANKING BY COMMITTEE MEMBER 

B. INDIVIDUAL RANKING OF SOUTHWEST CONVEYANCE SYSTEM 

4.1ZJ PHASING 

r----------------------------------------------------------------------------
ICOMMITTEE MEMBER: RATER NO. 1 
~--------------------T-----------------------------------------------------

I 
1 INDIVIDUAL SITE RATING: S.W. CONVEYAi\ICE SYSTEM 

CR ITER I A DESCR I PT ION ~------T-----T--------T-------T------T------I------

l~:~~~~~:~----------~--t---=---t___~--tl---~~--t--~~-~II---:-11 --------A. AVAILABILITY TO I 
MEET DEMANDS 

- B. EXPANSIOi\J 
CAPABILITIES 

C. AVAILABILITY TO 
MEET HGCSD PLAN 

D. COMPATAB I LI TY 
WITH RAW WATER 
AVAILABILITY 

I 1 I 1 

! 1 I 
1 1 

\ I I I 
, 1 I 1 

1 I I 

I I 
1 

c. FLEXIBILITY TO 'I' I I 
MEET FUTURE DEMANDS I , 

I I I 1 OUTSIDE SERVICE 
f~REA I I I I I 

_____________________ 1 _______ 1 _______ 1 ________ 1 ________ 1 _____ J _______ J. _______ J 

*i1AXIMUM 100 POINTS WITH 100 POINTS BEING MOST FAVORABLE. 



I. I ND I V I DUAL RANK I NG BY CDI''iM I TTEE MEI"1BER 

B. INDIVIDUAL RANKING OF SOUTHWEST CONVEYANCE SYSTEM 

5.0 FINANCIAL 

rC;;~~I:;:-TEE-~E~8E~ RA TE;-~O~-1-------------------'-------------------

-[~~i~~~~;sc~~0=-r==~~-=~~~~~{~~~~t=~~~~~~~=--
I I i I I A. PHASE I - PRESENT I I I 

WORTH (1988)$ I i I 

I I I I I 
I I I I I 
I I I I I 
I I I I i 

B. PHASE I - ANNUAL 
COST 

C. PHASE II - PRESENT I I I I I 
WORTH (1988)$ I I I i I 

I i I I 

I I I I I D. PHASE II ANNUAL 
COST I I I I I 

I I I I I 
- E. PHASE I I I - PRESENT I I I I I 

WORTH (1988)$ I I 
I I I I 

I I I I 
I I I I 

I I I 

F'. PHASE III - ANNUAL 
COST 

G. PHASE IV - PRESENT 
WORTH (1988) $ I I ' 

I I 
H. PHASE IV - ANNUAL I I 

COST I I 
i I 

I I I I I I I I 
I I I I I I I 
I I I i I I I I 

____________________ L _______ l ______ L _________ L _______ l ______ l ______ l ______ J 

*MAXIMUM 100 POINTS WITH 100 POINTS BEING MOST FAVORABLE. 



ATTACHMENT 2 

DETAILED CAPITAL COST TABLES 



:rrm 

1. Raw Water Corweyance 

2. Treabnent Plant 
(WHCSWSC Portion) 

3. Treated Water 
Conveyance Lines, 
Incl. Crossings, 
Cathodic Protection, 
Valvesarrl 
Appurtenances 

4. Booster PLnnp station; 
Ground storage 

SUB-'IDl'AL 

5. Contingency (10%) 

6. Engineering (10%) 

'roI'AL CAPITAL a:lSTS 

TABIE A-1 

NORIHEAST OJNVEYANCE SYSTEN CAPITAL cn>T 
BEL'IWAY 8 ROOTE 

ALTERNATE 1 ALTERNATE 2 ALTERNATE 3 

4,800,000 5,300,000 5,800,000 

39,070,000 47,090,000 78,240,000 

31,371,433 36,875,583 52,450,993 

5,240,000 6,380,000 8,120,000 

80,481,433 95,645,583 144,610,993 

8,048,143 9,564,558 14,461,099 

8,048,143 9,564,558 14,461,099 

96,577,720 114,774,700 173,533,192 

ALTERNATE 4 ALTERNATE 7 

6,300,000 0 

94,440,000 0 

60,958,863 0 

9,790,000 0 

171,488,863 0 

17,148,886 0 

17,148,886 0 

205,786,635 0 



TABIE A-2 

NORIHEAST <X>NVEYANCE SYSTEM CAPITAL CDS'!' 
NHCWSC ROOTE 

ITEM ALTERNATE 1 ALTERNATE 2 ALTERNATE 3 ALTERNATE 4 ALTERNATE 7 

1. Raw Water Conveyance 4,800,000 5,300,000 5,800,000 6,300,000 0 

2. Treabnent Plant 39,070,000 47,090,000 78,240,000 94,440,000 0 
(WHCSWSC Portion) 

3. Treated Water 36,208,014 43,140,632 62,062,013 72,059,554 0 
COnveyance Lines, 
Incl. Crossings, 
cathodic Protection, 
Valvesarxl 
Appurtenances 

4. Booster Pump station; 5,240,000 6,380,000 8,120,000 9,790,000 0 
Grourrl storage 

SUB-'IDI'AL 85,318,014 101,910,632 154,222,013 182,589,554 0 

5. COntingency (10%) 8,531,801 10,191,063 15,422,201 18,258,955 0 

6. Engineering (10%) 8,531,801 10,191,063 15,422,201 18,258,955 0 

'IUI'AL CAPITAL a:>sTS 102,381,617 122,292,758 185,066,416 219,107,465 0 
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ITEM 

1. Raw Water Conveyance 

2. Termination storage/ 
Pump Station 

3. Treabnent Plant 

4. Treated Water Pump/ 
Storage/Conveyance 
Lines Incl. Crossings 
Cathcxiic Protection, 
Valves & Appurtenances 

SUB-'IDI'AL 

5. Contingency (10%) 

6. Engineering (10%) 

'IDI'AL CAPITAL COSTS 

TABLE A-4 

SOUIHWEST <XlNVEYANCE SYSTEM CAPITAL cnsr 
SITE 1 - OYsrER CREEKjDhlRY ASHFORD mJl'E 

ALTERNATE 1 AIJI'ERNATE. 2 ALTERNATE 3 

3,370,000 3,191,400 2,511,600 

37,290,000 35,490,000 30,050,000 

160,622,000 152,400,600 121,830,400 

36,557,880 34,788,240 33,018,600 

237,839,880 225,870,240 187,410,600 

23,783,988 22,587,024 18,741,060 

23,783,988 22,587,024 18,741,060 

285,407,856 271,044,288 224,892,720 

ALTERNATE 4 ALTERNATE 7 

2,173,000 4,140,800 

24,770,000 48,675,000 

106,419,000 196,488,700 

29,759,260 37,452,630 

163,121,260 286,757,130 

16,312,126 28,675,713 

16,312,126 28,675,713 

195,745,512 344,108,556 



ITEM 

1. Raw Water Conveyance 

2. Termination Storage/ 
Pl.urp Station 

3. Treabnent Plant 

4. Treated Water Pt.nrp/ 
Storage/Conveyance 
Lines lncI. Crossings, 
cathodic Protection, 
Valves & Appurtenances 

SUB-'IDI'AL 

5. Contingency (10%) 

6. Engineering (10%) 

'IDI'AL CAPITAL OJSTS 

TABIE A-5 

SOUIHWE'ST CDNVEYANCE SYSTEM CAPITAL OJST 
SITE 2 - BRAZOS RIVERjHIGHWAY 6 ROOm 

ADI'ERNATE 1 ALTERNATE 2 ALTERNATE 3 

4,112,000 3,894,000 3,065,000 

23,472,000 22,407,000 19,025,000 

161,414,000 152,342,000 122,546,000 

46,094,800 43,635,400 41,176,000 

235,092,800 222,278,400 185,812,000 

23,509,280 22,227,840 18,581,200 

23,509,280 22,227,840 18,581,200 

282,111,360 266,734,080 222,974,400 

ALTERNATE 4 ALTERNATE 7 

2,651,000 5,052,500 

15,866,000 30,300,000 

107,525,000 194,746,000 

36,979,730 47,586,050 

163,021,730 277,684,550 

16,302,173 27,768,455 

16,302,173 27,768,455 

195,626,076 333,221,460 



ITEM 

1. Raw Water Conveyance 

2. Termination storage/ 
Purrq;> station 

3. Treatment Plant 

4. Treated Water Purrq;>/ 
Storage/Conveyance 
Lines Incl. Crossings, 
cathcxlic Protection, 
Valves & Appurtenances 

SUB-'roI'AL 

5. Contingency (10%) 

6. Engineering (10%) 

TOTAL CAPITAL ms:rs 

TABLE A-6 

SCUI'HWEST OJNVEYANCE SYSTEM CAPITAL cnsT 
SITE 3 - OYSTER CREEK/HIGHWAY 6 IDJI'E 

AL'I'.ERNATE 1 AIlI'ERNATE 2 ALTERNATE 3 

3,120,000 2,955,000 2,325,000 

30,710,000 29,260,000 24,800,000 

159,807,000 150,872,000 120,502,000 

28,048,760 26,915,480 25,782,200 

221,685,760 210,002,480 173,409,200 

22,168,576 21,000,248 17,340,920 

22,168,576 21,000,248 17,340,920 

266,022,912 252,002,976 208,091,040 

ALTERNATE 4 ALTERNATE 7 

2,011,000 3,833,600 

20,530,000 39,925,000 

105,216,000 194,280,900 

23,694,520 28,645,260 

151,451,520 266,684,760 

15,145,152 26,668,476 

15,145,152 26,668,476 

181,741,824 320,021,712 



ITEM 

1. Raw Water Corweyance 

2. Tennination Storage/ 
Pump station 

3. Treatment Plant 

4. Treated Water Pump/ 
storage/Corweyance 
Lines Incl. Crossings, 
cathodic Protection, 
Valves & Appurtenances 

SUB-'IDTAL 

5. Contingency (10%) 

6. Engineering (10%) 

'IDl'A.L CAPITAL cx:>STS 

TABIE A-7 

SOO'IHWEST OJNVEYA.NCE SYSTEM CAPITAL CIl5T 
SI'IE 4A. - JONFS CREEIY'GRAND PARKWAY roJI'E 

AIIT'ERNATE 1 AL'J'ERNlLTE 2 AIIT'ERNATE 3 

3,120,000 2,955,000 2,325,000 

22,156,000 21,161,000 17,975,000 

156,065,000 148,060,000 118,015,000 

53,561,400 49,629,600 46,090,500 

234,902,400 221,805,600 184,405,500 

23,490,240 22,180,560 18,440,550 

23,490,240 22,180,560 18,440,550 

281,882,880 266,166,720 221,286,600 

AIIT'ERNATE 4 AIlI'ERNATE 7 

2,011,000 3,833,600 

15,018,000 28,550,000 

102,924,000 185,369,000 

38,220,400 58,686,300 

158,173,400 276,438,900 

15,817,340 27,643,890 

15,817,340 27,643,890 

189,808,080 331,726,680 



ITEM 

1. Raw Water Conveyance 

2. Tennination Storage/ 
Plm'p station 

3. Treatment Plant 

4. Treated Water PlIIrp/ 
Storage/Conveyance 
Lines Incl. crossings, 
cathcxlic Protection, 
Valves & Appurtenances 

SUB-'IUI'AL 

5. Contingency (10%) 

6. Erqineering (10%) 

'IDI'AL CAPITAL CXlSTS 

TABLE A-8 

SOUIHWEST OONVEYANCE SYSTEM CAPITAL COST 
SITE 4B - ALIENS CREEK/GRAND PARKWAY R<XJl'E 

AI.lI'.Ii:RNATE 1 AIlI'ERNATE 2 ALTERNATE 3 

43,770,000 43,605,000 42,975,000 

0 0 0 

156,065,000 148,060,000 118, 015,000 

53,561,400 49,629,600 46,090,500 

253,396,400 241,294,600 207,080,500 

25,339,640 24,129,460 20,708,050 

25,339,640 24,129,460 20,708,050 

304,075,680 289,553,520 248,496,600 

ALTERNATE 4 ALTERNATE 7 

42,661,000 44,483,600 

0 0 

102,924,000 185,369,000 

38,220,400 58,686,300 

183,805,400 288,538,900 

18,380,540 28,853,890 

18,380,540 28,853,890 

220,566,480 346,246,680 



ITEM 

1. Raw Water Conveyance 

2. Tennination Storage/ 
I'urrp Station 

3. Treatment Plant 

4. Treated Water I'urrp/ 
Storage/Conveyance 
Lines Incl. Crossings, 
cathodic Protection, 
Valves & Appurtenances 

SUB-TC1I'AL 

5. Contingency (10%) 

6. E:rgineering (10%) 

'IDI'AL CAPITAL COSTS 

TABIE A-9 

ScmHWEST CONVEYANCE SYSTEM CAPITAL COST 
SITE 5 - ALIENS CREEK/F .M. 1093 ROOI'E 

ALTERNA'IE 1 ALTERNA'IE 2 ALTERNA'IE 3 

3,784,000 3,583,000 2,820,000 

0 0 0 

155,412,000 147,443,000 117,531,000 

101,705,560 95,664,880 87,076,900 

260,901,560 246,690,880 207,427,900 

26,090,156 24,669,088 20,742,790 

26,090,156 24,669,088 20,742,790 

313,081,872 296,029,056 248,913,480 

ALTERNA'IE 4 ALTERNA'IE 7 

2,440,000 4,640,000 

0 0 

102,506,000 181,528,060 

78,514,620 109,876,000 

183,460,620 296,044,060 

18,346,062 29,604,406 

18,346,062 29,604,406 

220,152,744 355,252,872 



NORTHEAST 
SYSTEM SITE 1 

TABLE A-I0 

TRANSMISSION SYSTEM CAPITAL COST 
ALTERNATE 1 SERVICE AREA 

SITE 2 SITE 3 SITE 4A SITE 4B SITE 5 

1. Treated Water 123,204,568 123,204,568 123,204,568 123,204,568 123,204,568 123,204,568 
Transmission 
Lines Incl. 
Crossings, 
Cathodic 
Protection, 
Valves, and 
Appurtenances 

2. Booster Pump 3,350,000 3,350,000 3,350,000 3,350,000 3,350,000 3,350,000 
Station/Ground 
Storage 

3. Contingency 12,655,457 12,655,457 12,655,457 12,655,457 12,655,457 12,655,457 
(10%) 

4. Engineering 12,655,457 12,655,457 12,655,457 12,655,457 12,655,457 12,655,457 
( 10%) 

NORTHEAST TOTAL 151,865,482 151,865,482 151,865,482 151,865,482 151,865,482 151,865,482 

SOUTHWEST 
SYSTEM 

=========== =========== =========== =========== =========== =========== 

1. Treated Water 177,766,647 189,003,818 189,003,818 177,745,595 177,745,595 178,088,636 
Transmission 
Lines Incl. 
Crossings, 
Cathodic 
Protection, 
Valves, and 
Appurtenances 

2. Booster Pump 1,660,000 1,660,000 1,660,000 1,660,000 1,660,000 1,660,000 
Station/Ground 
Storage 

3. Contingency 17,942,665 19,066,382 19,066,382 17,940,560 17,940,560 17,974,864 
(10%) 

4. Engineering 17,942,665 19,066,382 19,066,382 17,940,560 17,940,560 17,974,864 
(10%) 

SOUTHWEST TOTAL 215,311,976 228,796,582 228,796,582 215,286,714 215,286,714 215,698,363 
=========== =========== =========== =========== =========== =========== 

GRAND TOTAL 367,177,458 380,622,064 380,662,064 367,152,196 367,152,196 367,563,845 
=========== =========== =========== =========== =========== =========== 



NORTHEAST 
SYSTEM SITE 1 

TABLE A-ll 

TRANSMISSION SYSTEM CAPITAL COST 
ALTERNATE 2 SERVICE AREA 

SITE 2 SITE 3 SITE 4A SITE 48 SITE 5 

1. Treated Water 147,854,575 147,854,575 147,854,575 147,854,575 147,854,575 147,854,575 
Transmission 
Li nes Incl. 
Crossings, 
Cathodic 
Protection, 
Valves, and 
Appurtenances 

2. Booster Pump 5,010,000 5,010,000 5,010,000 5,010,000 5,010,000 5,010,000 
Station/Ground 
Storage 

3. Contingency 15,286,458 15,286,458 15,286,458 15,286,458 15,286,458 15,286,458 
(10%) 

4. Engineering 15.286.458 15,286,458 15,286,458 15.286.458 15,286,458 15,286,458 
(10%) 

NORTHEAST TOTAL 183,437,490 183,437,490 183,437,490 183,437,490 183,437,490 183,437,490 

SOUTHWEST 
SYSTEM 

=========== =========== =========== =========== =========== =========== 

1. Treated Water 141,872,244 161,771,894 161,771,894 151,759,952 151,759,952 153,155,129 
Transmission 
Lines Incl. 
Crossings, 
Cathodic 
Protection, 
Valves, and 
Appurtenances 

2. Booster Pump 
Station/Ground 
Storage 

3. Contingency 
(10%) 

4. Engineering 
(10%) 

SOUTHWEST TOTAL 

GRAND TOTAL 

o o 

14,187,224 16,177,189 

14,187,224 16,177,189 

170,246,693 194,126,273 
=========== =========== 

353,684,183 377,563,763 
=========== =========== 

o o o o 

16,177,189 15,175,995 15,175,995 15,315,513 

16,177,189 15,175.995 15,175,995 15,315,513 

194,126,273 182, III ,942 182,111,942 183,786,155 
=========== =========== =========== =========== 

377,563,763 365,549,432 365,549,432 367,223,645 
=========== =========== =========== =========== 



NORTHEAST 
SYSTEM SITE 1 

TABLE A-12 

TRANSMISSION SYSTEM CAPITAL COST 
ALTERNATE 3 SERVICE AREA 

SITE 2 SITE 3 SITE 4A SITE 4B SITE 5 

1. Treated Water 200,405,284 200,405,284 200,405,284 197,076,429 197,076,429 197,076,429 
Transmission 
Li nes Incl. 
Crossings, 
Cathodic 
Protection, 
Valves, and 
Appurtenances 

2. Booster Pump 5,010,000 5,010,000 5,010,000 5,010,000 5,010,000 5,010,000 
Station/Ground 
Storage 

3. Contingency 20,541,528 20,541,528 20,541,528 20,208,643 20,208,643 20,208,643 
(10%) 

4. Engineering 20,541,528 20,541,528 20,541,528 20,208,643 20,208,643 20,208,643 
(10%) 

NORTHEAST TOTAL 246,498,341 246,498,341 246,498,341 242,503,715 242,503,715 242,503,715 

SOUTHWEST 
SYSTEM 

=========== =========== =========== =========== =========== =========== 

1. Treated Water 96,964,391 109,188,248 109,188,248 101,187,298 101,187,298 96,988,119 
Transmission 
Lines Incl. 
Crossings, 
Cathodic 
Protection, 
Valves, and 
Appurtenances 

2. Booster Pump 
Station/Ground 
Storage 

3. Contingency 
(10%) 

4. Engineering 
(10%) 

SOUTHWEST TOTAL 

GRAND TOTAL 

o o 

9,696,439 10,918,825 

9,696,439 10,918,825 

116,357,269 131,025,898 
=========== =========== 

362,855,610 377,524,239 
=========== =========== 

o o o o 

10,918,825 10,118,730 10,118,730 9,698,812 

10,918,825 10,118,730 10,118,730 9,698,812 

131,025,898 121,424,758 121,424,758 116,385,743 
=========== =========== =========== =========== 

377,524,239 363,928,473 363,928,473 358,889,458 
=========== =========== =========== =========== 



NORTHEAST 
SYSTEM 

1. Treated Water 
Transmission 
Lines Incl. 
Crossings. 
Cathodic 
Protection. 
Valves. and 
Appurtenances 

2. Booster Pump 
Station/Ground 
Storage 

3. Contingency 
(10%) 

4. Engineering 
(10%) 

NORTHEAST TOTAL 

SOUTHWEST 
SYSTEM 

1. Treated Water 
Transmission 
Lines Incl. 
Crossings. 
Cathodic 
Protection, 
Valves, and 
Appurtenances 

2. Booster Pump 
Station/Ground 
Storage 

3. Contingency 
(10%) 

4. Engineering 
(10%) 

SOUTHWEST TOTAL 

GRAND TOTAL 

SITE 1 

235.208.403 

5.010.000 

24.021,840 

24,021,840 

TABLE A-13 

TRANSMISSION SYSTEM CAPITAL COST 
ALTERNATE 4 SERVICE AREA 

SITE 2 SITE 3 SITE 4A 

235.208.403 235.208,403 231.879.548 

5.010.000 5.018 000 5.010,000 

24.021.840 24,021,840 23.688.955 

24,021,840 24,021,840 23,688,955 

288,262,084 288.262.084 288,262.084 284.267.458 

SITE 4B SITE 5 

231,879,548 231,879.548 

5.010.000 5.010,000 

23.688.955 23.688,955 

23,688,955 23,688,955 

284,267,458 284.267,458 
=========== =========== =========== ============ =========== =========== 

57,924,183 71,319,191 71,319,191 63,782,594 63,782,594 60,206,900 

0 0 0 0 0 0 

5.792,418 7,131,919 7,131,919 6,378,259 6.378,259 6,020,690 

5,792,418 7,131,919 7,131,919 6,378,259 6,378,259 6,020,690 

69,509,020 85,583,029 85,583,029 76,539.113 76,539,113 72,248,280 
=========== ========== ========== ========== ========== ========== 

357,771,104 373,845,113 373,845,113 360,806,571 360,806,571 356,515,738 
=========== =========== =========== =========== =========== =========== 



NORTHEAST 
SYSTEM SITE 1 

1. Treated Water 0 
Transmission 
Lines Incl. 
Crossings, 
Cathodic 
Protection, 
Valves, and 
Appurtenances 

2. Booster Pump 0 
Station/Ground 
Storage 

3. Contingency 0 
(10%) 

4. Engineering 0 
(10%) 

NORTHEAST TOTAL 0 

SOUTHWEST 
SYSTEM 

1. Treated Water 295,126,915 
Transmission 
Lines Incl. 
Crossings, 
Cathodic 
Protection, 
Valves, and 
Appurtenances 

2. Booster Pump 5,010,000 
Station/Ground 
Storage 

3. Contingency 30,013,692 
(10%) 

4. Engineering 30,013,692 
(10%) 

SOUTHWEST TOTAL 360,164,298 
=========== 

GRANO TOTAL 360,164,298 
=========== 

TABLE A-14 

TRANSMISSION SYSTEM CAPITAL COST 
ALTERNATE 7 SERVICE AREA 

SITE 2 SITE 3 SITE 4A SITE 4B SITE 5 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 _0_ _0_ _0_ 

0 0 0 0 0 

306,364,086 306,364,086 295,105,863 295,105,863 295,448,904 

5,010,000 5,010,000 5,010,000 5,010,000 5,010,000 

31,137,409 31,137,409 30, OIl, 586 30,011,586 30,045,890 

31,137,409 31,137,409 30,011,586 30,011,586 30,045,890 

373,648,903 373,648,903 360,139,036 360,139,036 360,550,685 
=========== =========== =========== =========== =========== 

373,648,903 373,648,903 360,139,036 360,139,036 360,550,685 
=========== =========== =========== =========== =========== 
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Mr. Louis H. Jones, Jr., P.E. 
Dannenbaum Engineering Corporation 
P. O. Box 22292 
Houston, Texas 77027 

WACO, TEXAS 76714-7555 

January 11, 1988 

Re: West Harris County Surface Water Supply Corporation 
(WHCSWSC) 

Dear Mr. Jones: 

This letter and its attachments are submitted in response to your 
letter dated November 6, 1987. 

The Brazos River Authority operates a basin-wide water supply sys
tem consisting of 11 major reservoirs, from which water is commit
ted to supply needs both in the immediate vicinities of the indi
vidual reservoirs and in areas downstream all the way to the Gulf 
of Mexico. Essentially all of the long-term dependable yield of 
this basin-wide system has for years been contractually committed. 
On the basis of option contracts with water users (lithe Option 
Group") in a number of growing regions in the mid Brazos Basin, the 
Authority is currently engaged in preconstruction planning of a ma
jor new water supply reservoir in the upper basin. 

Within the past year, an opportunity to recapture substantial 
amounts of presently committed water supplies and to acquire the 
Allen's Creek Reservoir site for future development has raised the 
possibility of more economically meeting the future water supply 
needs of the Option Group if we can find another sizeable customer 
to share the costs and customer benefits with them. Accordingly, 
in June 1987, we offered the City of Houston an opportunity to 
contract for a substantial amount of currently available water and 
an option for a substantial additional amount to come from, and be 
contingent upon, the development of a reservoir at the Allen's 
Creek site. Our offer to Houston was firm until December 31, 1987. 
Since we have had no reply of any kind in response to this offer, 
we now consider ourselves free to offer to others the water sup
plies and options included in the offer to Houston. 

The offer to WHCSWSC contained herein contemplates use of the water 
previously offered to Houston and has been developed in coordina
tion with an offer that is being made concurrently to the Option 



Mr. Louis H. Jones, Jr. January 11, 1988 
Page 2 

Group, based upon joint use by WHCSWSC and the Option Group of 
water from existing and proposed future sources of supply. Both 
offers are tailored to the schedule of development that will most 
economically meet the combination of the needs of WHCSWSC cor
responding to Alternative No. 3 in your November 6, 1987 letter and 
the projected needs of the Option Group. On the basis of this ap
proach, the offer to WHCSWSC is for an incrementally developed 
water supply of 150,000 acre-feet per year on the following terms: 

1. The initial increment of supply will consist of 75,000 
acre-feet of water per year from existing sources, 
which can be made available for immediate diversion by 
WHCSWSC from the Brazos River, subject only to obtain
ing a State permit for inter-basin diversion of the 
water and the necessary State and Federal permits for 
the actual diversion facilities. 

a. In accordance with the attached "Supply Designation 
Schedule", which was developed based on the projec
tions you provided for Alternative No.3, this en
tire 75,000 acre-feet per year can initially be 
committed as "Future Use Water". WHCSWSC may at 
any time designate any amount up to the entire 
75,000 acre-feet per year it wishes to have made 
available for diversion and use. The amount so 
designated shall be considered "Current Use Water". 
Beginning with the years shown in the Supply Desig
nation Schedule and thereafter, the amounts desig
nated as Current Use Water may be more but may not 
be less than the corresponding amounts shown as 
"Minimum Current Use Water" in the Schedule. The 
entire 75,000 acre-feet per year of the initial in
crement of supply shall be designated as Current 
Use Water beginning January 1, 2000, if not so 
designated prior to that date. 

b. Water not designated as Current Use Water shall 
continue to be considered Future Use Water. The 
amount of water that has been designated as Current 
Use Water cannot be reduced. 

c. The price for Future Use Water shall be $40.00 per 
acre-foot (in 1988 dollars) and the price for Cur
rent Use Water shall be $120.00 per acre-foot (in 
1988 dollars). Both prices shall be subject to es
calation in accordance with the Consumer Price 
Index (CPI). 
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2. The second increment of supply will come from a source 
yet to be developed. The schedule for the planning, 
design, and construction of this new source, now pro
posed to be a new reservoir developed by BRA at the 
Allen's Creek site, will correspond to the combined 
demands of both the WHCSWSC and the Option Group. 
Using the projected demands for Alternative No. 3 in 
the Dannenbaum letter dated November 6, 1987, and the 
projected demands for the Option Group as prepared by 
the Authority staff, water from the second increment 
supply source will be needed in the year 2000. 

a. Projections of water needs will be updated annual
ly, and BRA will be obligated to schedule and use 
its best efforts to complete the second increment 
supply source by the time the water from it is 
needed, contingent upon being able to obtain per
mits and provide for financing and construction. 

b. WHCSWSC will be allocated an additional water sup
ply of 45,000 acre-feet per year to be available 
upon completion of the second increment supply 
source. The amount can be less if WHCSWSC so de
sires and others can be found to contract for the 
balance, or more if additional supplies become 
available as a result of the desire of others to 
release all or a part of their allocation, or as a 
result of additional development. 

c. The 45,000 acre-feet per year committed to WHCSWSC 
from the second increment supply source will be 
designated as Current Use Water and Future Use 
Water in accordance with the attached Supply Desig
nation Schedule. As discussed in Item l.a., the 
WHCSWSC may designate any additional amounts of its 
Future Use Water as Current Use Water, but the 
minimum amounts of Current Use Water will be desig
nated according to the attached Schedule. The en
tire 45,000 acre-feet per year shall be designated 
Current Use Water beginning January I, 2010, if not 
so designated prior to that date. 

d. The amount of water that has been designated as 
Current Use Water cannot be reduced. Water not 
designated as Current Use Water shall continue to 
be considered Future Use Water. 

e. The price for all Current Use Water and Future Use 
Water shall, after completion of the second incre-
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ment of supply, be determined based on the cost of 
developing the source for the second increment of 
supply. Based on the best estimates and pro
jections of demands now available, the prices for 
Current Use Water and Future Use Water in 1988 dol
lars would continue to be the prices quoted in Item 
1.c., above. 

f. Upon execution of a contract based upon this offer, 
the Authority proposes to acquire an option to pur
chase the Allen's Creek site in order to have the 
site available for development to meet the require
ments as set forth in the attached Schedule for the 
second increment of supply. 

3. The third increment of supply is presently planned to 
come from the proposed South Bend Reservoir Project. 
According to the current WHCSWSC Alternative No.3 
projections and the Authority's projections for the 
Option Group, the third increment of water supply will 
be needed by the year 2010. 

a. Projections of water needs will continue to be up
dated annually, and BRA will be obligated to sched
ule and use its best efforts to complete the third 
increment supply source by the time water from it 
is needed, contingent upon being able to obtain 
permits and provide for financing and construction. 

b. Upon completion of the supply source for the third 
increment of water supply, the WHCSWSC would have 
an additional allocation of 30,000 acre-feet per 
year of water supply to be available upon comple
tion of the third increment supply source. The 
amount can be less if WHCSWSC so desires and others 
can be found to contract for the balance, or more 
if additional supplies become available as a result 
of the desire of others to release all or a part of 
their allocation, or as a result of additional de
velopment. 

c. The 30,000 acre-feet per year allocated to WHCSWSC 
from the third increment supply source will be des
ignated as Current Use Water and Future Use Water 
in accordance with the attached Supply Designation 
Schedule. As discussed in Item 1.a., the WHCSWSC 
may designate any additional amounts of its Future 
Use Water as Current Use Water, but the minimum 
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amounts of Current Use Water will be designated ac
cording to the attached Schedule. The entire 
30,000 acre-feet per year shall be designated Cur
rent Use Water beginning January 1, 2030, if not so 
designated prior to that date. 

d. The amount of water that has been designated as 
Current Use Water cannot be reduced. Water not 
designated as Current Use Water shall continue to 
be considered Future Use Water. 

e. The price for all Current Use Water and Future Use 
Water shall, after completion of the third incre
ment of supply, be determined based on the cost of 
developing the source for the third increment of 
supply. Based on the best estimates and pro
jections of demands now available, the prices for 
Current Use Water and Future Use Water in 1988 dol
lars would continue to be the prices quoted in Item 
1.c., above. 

The relationship of this offer to the activities we have in prog
ress to meet the needs of the Option Group and the fact that our 
offer to Houston is still open, though no longer exclusive, makes 
it urgent that we have your response as soon as possible. 

A number of attachments have been included to respond to most of 
your list of information requests. Under Attachment No.1, we have 
summarized and provided tables and graphs to show the incremental 
water supply development for meeting the WHCSWSC and Option Group 
demands through the year 2030. Estimates on the cost of delivery 
are provided under Attachment No.2. A discussion of the termina
tion storage impoundments that might be needed is provided under 
Attachment No.3. Under Attachment No.4, the water quality for 
both the Lower Brazos River and the Allen's Creek Project are dis
cussed. Attachment No. 5 includes information and a report on the 
treatability of Brazos River water. We would also encourage you to 
discuss the matter of treatability with Mr. Joe Willhelm of the 
Galveston County Water Authority. Finally, some additional infor
mation on the Canal System A, its pumping station, and the Oyster 
Creek - Jones Creek conveyance, is provided under Attachment No.6. 

The cost information that we have provided is limited to informa
tion that we have directly available. We have provided some gener
al guidelines on impoundment sizes and the cost of similar type 
projects, but we have not provided the cost estimates or any detail 
on the types of projects that would be specifically needed by the 
WHCSWSC. We hope the information that is provided will help you to 
make these decisions and to determine appropriate cost. 
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Please review the offer outlined and the information in the attach
ments. If you have any questions about this information, please 
contact Mr. Tom Rayon the water supply schedule and the engineer
ing information, Mr. Gary Neighbors on the price for water supply, 
or me. 

CHH:cg 
Attachments 

?!&;;~YOU':~ 
C,RSON H. H~P.E. ~~ 
General Manager I~ 
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Mr. Louis H. Jones, Jr., P.E. 
Dannenbaum Engineering Corporation 
3100 West Alabama 
Houston, Texas 77098 

Dear Louis: 

October 29, 1987 

The following is furnished in response to your request for our 
basis for estimating the cost of Allen's Creek Reservoir in 
the water supply package we have offered the City of Houston. 

The original project known as the Allen's Creek Reservoir was 
designed by EBASCO Services Incorporated for Houston Lighting 
& Power Company (HL&P), the owner of the project site, to serve 
as a cooling pond for a planned thermonuclear generating plant. 
On the basis of a reevaluation of power needs in its service 
area, HL&P has now offered to sell the Allen's Creek Reservoir 
site to the Brazos River Authority as part of a package deal 
involving also the return of 87,400 acre-feet of water per year 
which Brazos River Authority is currently contracted to supply 
to HL&P from existing reservoir storage. 

Data and information on the Allen's Creek Project, as originally 
planned by EBASCO for HL&P, is summarized on Attachment 1. 
EBASCO has performed a very preliminary re-analysis of the proj
ect modified for use as municipal water supply and updated the 
estimated project cost to 1986 dollars. Brazos River Authority 
has further updated the estimated project cost to 1987 dollars 
for a project with a yield of 75,000 acre-feet of water per year. 

The analysis is for a reservoir having an 8,000-acre surface 
area at a maximum normal operating level of 118 feet above m.s.l., 
a total storage volume of 120,000 acre-feet and a useable storage 
volume between elevations 105 and 118 feet above m.s.l. of 95,000 
acre-feet. The effects of honoring downstream water rights and 
of evaporation, which ranges at the site from an average of 0.1 
foot per month in December to 0.5 foot per month in July, were 
taken into account. The analysis was run for the 1940-1984 
period of record for the Brazos River Richmond Gauge of the USGS. 
The EBASCO cost estimates are summarized as follows: 

Construction Costs 

The original alignment of Allen's Creek darn for the 8,000 acres 
cooling pond was utilized. The darn, reservoir, spillway and 
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drainage canal were kept unchanged. The southern access road 
as well as the dam access road were also included in the cost 
estimate. 

The Brazos River pumping station will house twelve 37,000 gpm, 
1,250 HP pumping units and will be located in the same section 
of Brazos River as planned in the original nuclear project. 

Allen's Creek pumping station (Allen's Creek Reservoir to the 
treatment plant) will have the same type of units as those 
selected for the Brazos River pumping station. Two units will 
be required to pump 150 cfs to the treatment plant located 
within an assumed radius of ten miles from the reservoir. 

A ten-mile pipeline linking the pumping station to the treat
ment plant was included in the cost estimate. 

The total capital cost was estimated to be 69,920,000 1981 
dollars. Another 10,333,000 dollars was estimated for escalat
ing prices to 1986. Adding interest during construction at 10 
percent interest rate brings the total estimated cost to $97.4 
million with the following major cost components: 

- dam 
- spillway 
- water conveyance from Brazos River 
- water conveyance to the treatment plant 

Annual Costs 

14 million 
12 million 
14 million 
20 million 

Fixed charges on capital investment, other fixed charges and 
O&M were estimated to be 15.6 percent of the total investment. 
The annual pumping energy costs estimated to be $1,085,600 
were calculated based upon the on-peak and off-peak tariffs of 
Houston Lighting & Power Company. With the above assumptions 
the raw water cost amounts to 46 cents/IOOO gal. 

The update of the EBASCO cost estimates to 1987 dollars per
formed by BRA is summarized on Attachment 2. Estimated O&M 
costs, other than power costs, have been modified to accord 
with BRA costs for operation of similar existing projects. Land 
costs for the Allen's Creek Project have not been included in 
the cost estimate because BRA proposes to require the site with 
revenues from the sale of the water supplies from existing stor
age proposed to be recaptured from HL&P as part of the package 
deal. 

The cost estimates shown on Attachment 2 were used by BRA in 
formulating the offer made to the City of Houston. You will 
note that, even without inclusion of land costs, the estimated 
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unit cost of water from Allen's Creek is greater than the antici
pated price for water after development of Allen's Creek set out 
in our offer to the City of Houston. The reason for this is that 
the BRA offer to Houston contemplates averaging the costs of 
water from existing sources with the cost of water from the more 
expensive Allen's Creek to bring the overall cost to less than the 
cost of water from Allen's Creek alone. If Allen's Creek can be 
developed and operated within the estimated costs (in 1987 dol
lars) shown on Attachment 2, the price for water anticipated in 
the BRA offer to Houston will not be exceeded. 

Please let me know if you have questions concerning the informa
tion herein furnished. 

CHH:gls 
Encl. 

~
r t uly yours, 

~H~ 
SON H. HOGE, P.E. 

General Manager 
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CITY OF HOUSTON 
Post Office Box 1562· Houston, Texas 77251-1562 

Kathryn J. Whitmire, Mayor 

CITY COUNCIL fv'EM8ERS: Lany McKooicIe • Emest McGowen. Sr .• George G!eonlas • Rodney BII •• Ftonk 0. Mancuso' John G. Goodner • Chrtsttn Hartung 
Dale M. GoIczynsIcI • Ben T. Reyes • Jim WestmOIelond • Eleanor 1lnsIey • Jim G<eenwood • AnIhonV W. IobU, Jr .• Judson RobInson. Jr .• CITY CONlROUfR: Lance Lalor 

Mr. Louis H. Jones, P.E. 
Project Manager 
Dannenbaum Engineering Corporation 
3100 West Alabama 
P. O. Box 22292 
Houston, Texas 77027 

Decembei 21, 1987 

Subject: Projected Treated Surface Water Costs 
Northeast Water Purification Plant 

Dear Mr. Jones: 

In response to your December 2, 1987 letter concerning the City's 
plans with regard to the Northeast Water Purification Plant, the 
following information is provided: 

1. Redesign of the first increment of the Northeast Plant was 
recently authorized by the Houston City Council. This plant, 
which will have a nominal peak production capacity in the 
range of 35 to 50 mgd, could be completed and in operation by 
early 1991 if binding commitments are received from capital 
cost participants. To date, no such commitments have been 
provided. This initial plant construction project is to be 
designed to be consistent with an overall site development 
plan for providing peak daily production in the range of 600 
mgd. No firm schedule for future plant expansions currently 
exists ~- the construction of new facilities will undoubtedly 
"track" demand patterns in the area. You might be interested 
to know that the City's current master planning projections 
envision the capacity of the Northeast Plant to be 400 to 500 
mgd by the year 2030. 

2. Final design of the Northeast Plant facilities will establish 
exact discharge pressures and pump operating 
characteristics. It is anticipated that design concepts for 
this plant will closely mirror those used in the Southeast 
Plant, resulting in nominal discharge pressures in the range 
of 90 psi at the plant discharge header. 

3. Our preliminary estimate of plant construction costs is $65 
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million. Of this cost, approximately $9.1 million is 
directly attributable to pumping and storage facilities, and 
another $18.3 million is assigned to general site 
improvements. On this basis, it is expected that 
approximately 20 percent of the total plant cost will be 
assigned to production/storage, with the remainder allocat~d 
to production/raw water supply. 

4. Actual costs of treatment at the new plant are difficult to 
project at this time, given the uncertainty about initial 
dates of operation of the plant. It appears that a "current 
dollar" estimate of operating costs in the range of $0.40 to 
$0.50 per thousand gallons is appropriate for planning 
purposes. 

5. Likewise, raw water costs may be impacted in the long term by 
major capital projects and changes in levels of demand,' but 
it appears appropriate to use a current nominal raw water of 
approximately $0.25 per thousand gallons in preliminary cost 
analysis. 

It should be clearly understood that the foregoing information is 
provided for your use in formulating and screening alternatives, and 
does not constitute a "commitment" by the City to construct any 
improvements according to a defined time schedUle or at such times 
as required by your demand. Such a commitment would be best 
addressed through execution of a binding contract for surface water 
supply or capital cost participation. 

Please feel free to contact me if you require further information. 

MSM:pr 
cc: Danny Davis 

Truly yours, 

))~lJJmL J, /~.;'118?-
Michael S. Marcotte, P.E. 
Assistant to the Director 
Department of Pulic Works 
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GALVESTON COUNTY WATER AUTHORITY 
OPERATING REPORTS 



GALVESTON COUNTY WATER AUTHORITY SURFACE WATER TREATMENT PLANT 
MONTHLY OPERATIONAL COST REPORT -. JANUARY 1987 

contract Water 
Salaries 
Power 
Admin. Central 
Chem1cals: 

Lime 
Phosphate 
Clllorine 
Cat. Polymer 
Carbon Dioxide 
Fluoride 

·Ferric Sulfate 
Sodium Chlorite 
Ammonia 
Misc, Chemicals 

Sub-Total Chemicals 

30 days 
31 days 

$212,304.90 
. $219,381.73 

Available $ 40,556.62 

$ 19,553.61 
44,969.78 
2L749.60 
31~217.35 

Operating Supplies 
Contract Service 
Lab Supplies 
Misc. Purchases 
Tools 

$ 3,526.73 r~gmt. Expense 
6,986,54 Office Supplies 
2,14L.83 Jani tortal 
4,955.39 Uniforms 
L336.72 Safety EquIpment 
L902.73 Training 

454.67 Transportation 
4,201.51 Cont, Svc.-Optg, 

717,88 Sludge Disposal 
66,00 Maintenance & Equip. 

$26,591.00 

TOTAL AMOUNT SPENT 
TOTAL AMOUNT OF WATER TREATED 
AVERAGE COST PER THOUSAND GALLONS 
AVG. CHEMICAL COST PER THOUSAND 

$ 95.19 
2,595.00 
L218.18 

168.04 
0.00 
0,00 

61.29 
754,71 
514.17 
136.75 
51.94 

269.61 
595,00 

4,858,50 
23,624,39 

$178,825,11 
319,546 KGAL 

$ 0,5596 
$ 0,0826 



GALVESTON COUNTY WATER AUTHORITY SURFACE WATER TREATMENT PLANT 
MONTHLY OPERATIONAL COST REPORT - FEBRUARY 1987 

Contract Water $19,553.61 
Salaries 44,800.84 
Power 16,204.38 
Admin. Central 25,617.62 
Chemicals: 

Lime 
Phosphate 
Chlorine 
Cat. Polymer 
Carbon Dioxide 
Fluoride 
Ferric 
Sodium Chlorite 
Ammonia 
Misc. Chemicals 

Sub-Total Chemicals 

30 days 
31 days 

$212,304.90 
$219,381 .73 

Available $ 43,060.57 

OperatIng Supplies 
Contract Service 
Lab Supplies 
11 i sc. Purchases 
Tools 

$ 3.197.66 Mgmt. Expense 
4,562.58 Office Supplies 
1.839.99 Janitorial Supplies 
4,085.18 Uniforms 
1.160.80 Safety Supplies 
1.645.46 Training 

743.66 Transportation 
3,462.31 Conti Svc. Optg. 

601.29 Sludge Disposal 
0.00 Maintenance & Equip. 

$21,898.93 

TOTAL AMOUNT SPENT 
TOTAL AMOUNT OF WATER TREATED 
AVERAGE COST PER THOUSAND GALLONS 
AVG. CHEMICAL COST PER THOUSAND 

$ 0.00 
2,595.00 

326.11 
·129.19 

0.00 
0.00 

61.16 
494.68 
504.20 
56.00 

101.00 
678.60 

0.00 
0.00 

36,223.01 

$169,244.33 
273,431 KGAL 

$ 0.6190 
$ 0.0800 



GALVESTON COUNTY WATER AUTHORITY SURFACE WATER TREATMENT PLANT 
MONTHLY OPERATIONAL COST REPORT - ~ARCH 1987 

Contract Water 
Salaries 
Power 
Administration Central 
Chemicals: 

Lime 
Pilosphate 
Chlorine 
Cat. Polymer 
Carbon Dioxide 
Fluoride 
Ferric Sulfate 
Sodium Chlorite 
Ammonia 
Misc. Chemicals 

Sub-Total Chemicals 

30 Days 
31 Days 

$212,304.90 
$Ll9, 381. 73 

Available $ 15,258.59 

$ 19,553.61 
44,411.16 
LL039.99 
46,958.71 

Operating Supplies 
Contract Service 
Lab Supplies 
Misc. Purchases 
Tools 

$ 4,280.30 Mgmt. Expense 
6,849.70 Office Supplies 
2,328.25 Janitorial Supplies 
5,700.00 Uniforms 
L113.96 Safety Equipment 
L868.76 Training 

333.45 Transportation 
4,385.92 Contract Svc.-Optg. 

684.83 Sludge Disposal 
0.00 Maintenance & Equip. 

$ 27,545.17 

TOTAL AMOUNT SPENT 
TOTAL AMOUNT OF WATER TREATED 
AVERAGE COST PER THOUSAND GALLONS 
AVERAGE CIIEr11 CAL COST PER THOUSAND 

$ 24.01 
2,595.00 
2,325.14 

94.12 
0.00 

213.00 
223.04 
299.84 
507.40 
56.00 

851.21 
336.65 

0.00 
0.00 

39,089.09 

$206,123.14 
318,710 KGAL 
$ .6467 
$ .0864 



GALVESTON COUNTY WATER AUTHORITY SURFACE WATER TREATMENT PLANT 
MONTHLY OPERATIONAL COST REPORT - APRIL 1987 

Contract Water $19 J553.61 
Salaries 
Power 
Admin. Central 
Chemicals: 

Lime 
Phosphate 
Chlorine 
Cat. Polymer 
Carbon Dioxide 
Fluoride 
Ferric 
Sodium Chlorite 
Ammonia 
Misc. Chemicals 

Sub-Total Chemicals 

30 days 
31 days 

$212 J304.90 
$219J381.73 

Available $ 6J018.65 

46J939.01 
25J035.24 
29 J307.09 

Operating Supplies 
Contract Service 
Lab Supplies 
Misc. Purchases 
Tools 

$ 6.1016.47 ~1gmt. Expense 
6J928.02 Office Supplies 
2J384.03 Janitorial 
3J829.68 Uniforms 

576.20 Safety Equipment 
L871.90 Training 

497.42 Transportati on 
5.1511.28 Conti Svc. Optg. 

743.58 Sludge Disposal 
0.00 Maint. & Equip. 

$28 J358.58 

TOTAL AMOUNT SPENT 
TOTAL AMOUNT OF WATER TREATED 
AVERAGE COST PER THOUSAND GALLONS 
AVG. CHEMICAL COST PER THOUSAND GALLONS 

$ 0.00 
2J595.00 
4J341. 56 

844.88 
0.00 
0.00 

334.13 
415.45 
723.25 
409.66 
344.47 
425.85 

4J568.06 
0.00 

42 J090.41 

$206 J286.25 
348J602 KGAL 
$ .5918 
$ .0814 



GALVESTON COUNTY WATER AUTHORITY SURFACE WATER TREATME~T PLANT 
MONTHLY OPERATIONAL COST REPORT - MAY 1987 

CONTRACT WATER $ 19J553.61 OPERATING SUPPLIES 
SALARIES 44 J 817.21 CONTRACT SERVICE 
POWER 2L699.39 LAB SUPPLI ES 
ADMIN. CENTRAL 2~L006.87 MISC. PURCHASES 
CHEMICALS: TOOLS 

LIME $ 5J184.23 MGfn. EXPENSE 
PHOSPHATE 7J098.08 OFFI CE SUPPLIES 
CHLORINE 2J 578.16 JANITORIAL 
CA T. PO L yr1E R 3J512.84 UN I FORr1S 
CARBON DIOXIDE 139.64 SAFETY 
FLUORIDE L912.79 TRAINING 
FERRIC DULFATE 330.98 CONTRACT SER.-OPTG. 
SODI UM CHLORITE 12 J457.45 SLUDGE DISPOSAL 

$ 0.00 
2J595.00 
L436.06 

215.33 
0.00 
0.00 

225.95 
433.40 
616.00 
114.85 
124.17 

L850.23 . 
0.00 

Ar1MONIA 697.37 MAINTENANCE & EQUIP, 24J776.37 
M I SC. CHEr~ I CALS 

SUB-TOTAL CHEMICALS 

30 Days $212 J 304.90 
31 Days $219 J 381.73 

Available $ 35 J 459.16 

3J 013.24 TRANSPORTATION 
$ 36 J924.78 

TOTAL AMOUNT SPENT 
TOTAL AMOUNT OF WATER TREATED 
AVERAGE COST PER THOUSAND GALLONS 
AVG. CHEMICAL COST PER THOUSAND 

533.35 

$183 J 922.57 
342..409 KGAL 

$ .5371 
$ .1078 



GALVESTON COUNTY WATER AUTHORITY SURFACE HATER TREATMENT PLANT 
MONTHLY OPERATIONAL COST REPORT - JUNE 1987 

Contract Water 
Salaries 
Power 
Admin. Central 
Chemicals: 

Lime 
Phosphate 
Chlorine 
Cat.Polymer 
Carbon Dioxide 
Fluoride 
Ferric Sulfate 
Sodium Chlorite 
Ammonia 
Misc, Chemicals 

Sub-Total Chemicals 

30 Days 
31 Days 

$212,304,90 
$219,381.73 

Available $ 9,904,99 

$ 20)291.20 Operating Supplies 
49,501. 74 Contract Service 
22,369.99 Lab Supplies 
29,378.10 Misc. Purchases 

Tools 
$ 4)128.67 Mgmt. Expense 

7,190.48 Office Suppl ies 
4,775.59 Janitorial 
4,406.36 Uniforms 

190.72 Safety Supplies 
L831.02 Training 

389,88 Transportation 
14,039,03 Contract Svc. Optg, 

667,39 Sludge Disposal 
0,00 Maintenance & Equip, 

$37,618,14 

TOTAL AMOUNT SPENT 
TOTAL AMOUNT OF HATER TREATED 
AVERAGE COST PER THOUSAND GALLONS 
AVERAGE CHEMICAL COST PER THOUSAND· 

$ 0.00 
2,595.00 

932.24 
853.01 

0.00 
0.00 

209/78 
599.10 
470.40 
89.24 
44.93 

160.07 
364,00 

0,00 
36,921.87 

$202,399,91 
326,939 KGAL 

$ ,6191 
$ .1151 



GALVESTON COUNTY WATER AUTHORITY SURFACE WATER TREATMENT PLANT 
MONTHLY OPERATION COST REPORT - JULY 1987 

Contract Water 
Salaries 
Power 
Admin. Central 
Chemicals: 

Lime 
Phosphate 
Chlorine 
Cat. Pol ymer 
Carbon Dioxide 
Fluoride 
Ferric 
Sodium ChI or ite 
Ammonia 
Misc. Chemicals 

Sub-Total Chemicals 

30 days 
31 days 

$212,304.90 
$219,381.73 

Available $ -2,696.38 

$ 22,617.03 
69,940.28 
23,180.10 
33,812.41 

Operating Supplies 
Contract Service 
Lab Suppl1es 
Misc. Purchases 
Tool s 

$ 5,189.68 Mgmt. Expense 
7,533.46 Office Supplies 
2,962.41 Janitorial Supplies 
6,074.00 Uniforms 

293.56 Safety Supplies 
L943.61 Training 

209.29 T ransportat i on 
15,131.27 Cont, Svc. Optg. 

748.17 Sludge Disposal 
573.50 Maintenance & Equip. 

$40,658.95 

TOTAL AMOUNT SPENT 
TOTAL AMOUNT OF WATER TREATED 
AVERAGE COST PER THOUSAND GALLONS 
AVG. CHEMICAL COST PER THOUSAND GALLONS 

Note: Three payroll periods dllring the month of July 

$ 0.00 
2,595.00 
L450.92 

357.46 
0.00 
0.00 

161.52 
L084.09 

637.79 
323.63 
53.00 

L085.11 
L822.00 
L134/00 

2L164.48 

$ 222,078.11 
362,088 GKAL 

.6133 

.1123 



GALVESTON COUNTY WATER AUTHORITY SURFACE WATER TREATMENT PLANT 
MONTHLY OPERATIONAL COST REPORT - 'AUGUST 1987 

Cont ract Water $ 
Salaries 
Power 
Admin. Central 
Chemicals: 

Lime 
Phosphate 
Chlorine 
Cat, Polymer 
Carbon Dioxide 
Fluoride 
Ferric 
Sodium Chlorite 
Ammonia 
Misc, Chemicals 

Sub-Total Chemicals 

30 Days 
31 Days 

$212,304,90 
$219,381.73 

Available $ 24,125,31 

22,617,03 Operating Supplies 
44,958,43 Contract Service 
25,357,08 Lab Supplies 
32,405.76 Misc, Purchases 

Tools 
$ 6,185,17 ~lgmt, Expense 

7,926,38 Office Supplies 
3,000,43 Janitorial Supplies 
6,266.21 Un iforms 

550,36 Safety Supplies 
1., 657,42 Training 

223.92 Transportation 
15,886.64 Cont, Svc, Optg. 

766.22 Sludge Disposal 
0,00 Maintenance & Equip. 

$ 42,462,75 

TOTAL AMOUNT SPENT 
TOTAL AMOUNT OF WATER TREATED 
AVERAGE COST PER THOUSAND GALLONS 
AVG. CHEMICAL COST PER THOUSA~D GALLONS 

$ 0,00 
2,076,00 
1.,990,65 

138.30 
0.00 
0,00 

133,00 
360,55 
499,55 
71,00 

738.00 
187.59 
436.00 

0,00 
20,824,73 

$ 195,256,42 
381.,320 KGAL 
$ .5121 
$ ,1114 



GALVESTON COUNTY HATER AUTHORITY 
SURFACE WATER TREATMENT PLANT· 

MONTHLY OPERATIONAL COST REPORT 
SEPTH1BER 1987 

CONTRACT WATER $ 
SALARIES 
POWER 
ADf-lI N. CENTRAL 
CH EI·l1 CA LS : 

SOD IU[1 CHLOR ITE 
ZI NC PHOSPHATE 
CA TI ON I C POLYMER 
LJr1E 
FERRIC SULFATE 
FLUORIDE 
CARBON D IOX IDE 
CHLORINE 
A~V10NIA 
MISC. CHHl1CALS 

SUB-TOTAL CHEMICALS 

OPERATING SUPPLIES 
CONTRACT SERVICE 
LAB SUPPLI ES 
MISC. PURCHASES 
TOOLS 
~lG~1T. EXPENSE 
OFF I CE SUPPLI ES 
JANITORIAL 
UN I FORr'lS 
SAFETY SUPPLl ES 
TRAINING 
TRANSPORTATION 
CONTRACT SVC. OPTG. 
SLUDGE D'I SPOSAL 
~~INT. & EQUIPMENT 

TOTAL Ar10UNT SPENT 

26,628.84 
47,977.30 
2L727.14 
29,770.31 

0.00 
2,076.00 
2,720.26 

322.76 
0.00 
0.00 

912.16 
534.58 
500.40 

L368.50 
736.29 
835.69 
61·15 

250.00 
30,008.l9 

TOTAL AMOUNT OF HATER TREATED 
AVERAGE COST PER THOUSAND GALLONS 
AVERAGE CHEMICAL COST PER THOUSAND GALLONS 

$ 15';026:-32 
7,731.46 
5,518.39 
5,768.23 

222.10 
L703.14 

637.40 
3,328.04 

757.96 
ihQ.Q 

$ 4L293.04 

$ 207,662·61 
37L940 KGAL 
$ .5582 
$ .1110 

30 DAYS $ 206,337.00 
31 DAYS $ 213,556.00 AVAILABLE $ -1,325.61 



GALVESTON COUNTY WATER AUTHORITY 
SURFACE WATER TREATMENT PLANT 

MONTHLY OPERATIONAL COST REPORT 
OCTOBER 1987 

CONTRACT WATER 
SALARIES 

$ 26,628.84 

POWER 
45,201.91 
22,118.37 
30,417.46 ADMIN. CENTRAL 

SUB-TOTAL $ 124,267.58 

CHEMICALS: 
SODIUM CHLORITE 
ZINC PHOSPHATE 
CATIONIC POLYMER 
LIME 
FERRIC SULFATE 
FLUORIDE 
CARBON DIOXIDE 
CHLORINE 
AMMONIA 
MISC. CHEMICALS 

SUB-TOTAL CHEMICALS 

OPERATING SUPPLIES 
CONTRACT SERVICE 
LAB SUPPLIES 
MISC. PURCHASES 
TOOLS 
MGMT. EXPENSE 
OFFICE SUPPLIES 
JANITORIAL 
UNIFORMS 
SAFETY SUPPLIES 
TRAINING 
TRANSPORTATION 
CONTRACT SVC. OPTG. 
SLUDGE DISPOSAL 
MAINT. & EQUIPMENT 
SUB-TOTAL 

TOTAL AMOUNT SPENT 
TOTAL AMOUNT OF WATER TREATED 
AVERAGE COST PER THOUSAND GALLONS 
AVG~CHEMICAL COST PER THOUSAND GALLONS 

$ 

$ 

$ 

$ 

$ 

$ 
$ 

31 DAYS $ 213,556.00 A.VAILABLE $ 

6,616.11 
5,874.44 
2,463.64 
5,522.01 

196.12 
1,910.22 

982.88 
3,378.20 

684.22 
0.00 

27,627.84 

0.00 
2,234.78 
1,684.03 

144.47 
0.00 

446.00 
323.39 
752.00 
625.50 
264.95 
145.00 
221.75 
398.00 
236.44 

29,144.73 
36,621.04 

188,516.46 
330,841 KGAL 

.5698 

.0835 

25,039.54 



GALVES'rON COUNTY WATER AUTHORITY 
SURFACE \vATER TREATMENT PLANT 

MONTHLY OPERATIONAL COST REPORT 
NOVEMBER 1987 

CONTRACT WATER 
SALARIES 
POWER 
ADMI N. CENTRAL 
SUB-TOTAL 

CHEMICALS: 
SODIUM CHLORITE 
ZINC PHOSPHATE 
CATIONIC POLYMER 
LIME 
FERRIC SULFATE 
FLUORIDE 
CARBON DIOXIDE 
CHLORINE 
AMMONIA 
MISC. CHEMICALS 

SUB-TOTAL CH&~ICALS 

OPERATING SUPPLIES 
CONTRACT SERVICE 
LAB SUPPLIES 
MISC. PURCHASES 
TOOLS 
MGMT. EXPENSE 
OFFICE SUPPLIES 
JANITORIAL 
UNIFORMS 
SAFETY SUPPLIES 
TRlIINING 
TRANSPORTATION 
CONTRACT SVC. OPTG. 
SLUDGE DISPOSAL 
K~INT. & EQUIPMENT 
SUB-TOTAL 

$ 26,628.84 
44,119.71 
20,871.52 
25,755.63 

$ 117,375.70 

$ 7,276.12 
5,271.86 
1,964.47 
6,562.72 

196.12 
1,910.22 
1,369.36 
2,567.66 

684.22 
496.25 

$ 28,399.00 

$ 0.00 
2,076.00 
1,284.35 

304.82 
0.00 

1,033.15 
182.50 
270.62 
600.60 

0.130 
0.00 

649.70 
0.1313 
13.00 

6,958.37 
$ 13,2613.11 

TOTAL AMOUNT SPENT $ 158,934.81 
TOTAL AMOUNT OF WATER TREATED 317,123 KGAL 
AVERAGE COST PER THOUSAND GALLONS $ .51312 
AVG.CHEMICAL COST PER THOUSAND GALLONS $ .0892 

31 DAYS $ 206,337.00 AVAILABLE $ 47,402.19 



ATTACHMENT 6 

ACKNOWLEDGEMENTS 



ACKNOWLEDGMENTS: 

Prior reports and studies dealing with water demands and supplies in the 
City of Houston and surrounding areas were utilized as needed in preparing 
this study. Materials reviewed during the course of this project are as 
follows: 

l. Houston Water Master Plan, Appendices A through M, August 1985 to 
March 1987 and latest revisions, by Metcalf and Eddy, Inc. 

2. District Plan, Adopted November 1985, by Harris-Galveston Coastal 
Subsidence District. 

3. Subsidence '87, February 1987 by Harris-Galveston Coastal Subsidence 
District. 

4. Proposal to City of Houston on sale of Brazos River water, January 
1988, by the Brazos River Authority. 

5. Utility District Listing, Creation and Bond Issue Reports, Texas Water 
Commission Records, January 1987. 

6. Yearly Groundwater 
Su bsidence District. 

7. Planning Report/Draft 
Texas, September 1987, 
Bureau of Reclamation. 

Pumpage Records, Harris-Galveston 

Environmental Statement, San Jacinto 
by United States Department of the 

Coastal 

Project, 
Interior 

8. Surface Water Conversion Plan, North Harris County Water Supply 
Corporation, June 1987, by Pate Engineers/Jones & Carter. 

9. West Harris County Surface Water Supply Corporation Implementation 
Plan, Appendix II (Including Revision One) - Water Demand and Supply, 
October 1987, by Dannenbaum Engineering Corporation. 

10. Southeast Water Distribution Improvements, Preliminary Engineering 
Report, Volumes I through 4, July 1986, by Bovay Engineers, Inc. 

I l. Waste Load Evaluation for Upper Oyster Creek in the Brazos River 
Basin. Segment 1245, June 1985 by Texas Department of Water Resources. 

12. Intensive Survey of Oyster Creek. Segment I lID. March 1984 by Texas 
Department of Water Resources. 

13. Intensive Surface Water Monitoring Survey for Segment 1110. Oyster 
Creek - Above Tidal, September 1977 by Texas Department of Water 
Resources. 



West Harris Surface Water Supply 
Corporation Implementation Plan 

Appendix 4 
Contract No.8-483-51 0 

The following maps are not attached to th is 
report. They are located in the official file 
and may be copied upon request. 

Map No.1-Alternate 1 Service Area 
Transmission System 
Map No.2-Alternate 2 Service Area 
Map No.3-Alternate 3 Service Area 
Map No.4-Alternate 4 Service Area 
Map No.7-Alternate 7 Service Area 
Map No.8 Transmission System Node Map 

Please contact Research and Planning 
Fund Grants Management Division at (512) 
463-7926 for copies. 


